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Extended Abstract

This paper investigates the internal flow and heat transfer in chevron shaped plate heat exchanger with the conjugate
heat transfer model developed by commercial computational fluid dynamics (CFD) software. This chevron plate heat
exchanger consists of a stack of corrugated plates in mutual contact, and hot and cold channels are positioned between the
intermediate chevron solid plates. The chevron plate has been studied for proper experimental correlations of heat transfer
and pressure drop [1, 2], the design optimization of chevron plate [3] and numerical simulation of small sized plate [4].
And, two types of welded plate heat exchanger are examined by CFD analysis [5]. The turbulent model and wall function
of chevron plate are suggested by comparing several turbulent models [6]. The purpose of this study is to describe heat
transfer in detail, considering conjugate heat transfer between fluid and solid domains through the chevron plate. The fluid
domain includes hot and cold channel, and the solid domain similarly contains solid chevron plates. As the internal flow
and heat transfer in the chevron plates is not easily converged in the CFD solving process, the practicable conjugate heat
transfer model are required and developed. The corrugated plate with 14 chevron shapes is designed for sufficient length.
Each fluid and solid domain is properly meshed by grid independent test. The working fluid is water and counter flow
configuration is adopted. The CFD model is simulated in Reynolds number range from 1,000 to 9,000 by CFD analysis
with Realizable k-¢ model. The distributions of temperature and surface heat transfer coefficient are displayed as
simulation result in Fig. 1. The average heat transfer coefficient and Nusselt number calculated from CFD analysis are
compared with the various empirical correlation data [1] in Fig. 2.
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Fig. 1: Temperature and Surface heat transfer coefficient on chevron plates; (a,b) in hot channel, (c,b) in cold channel.
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Fig. 2: Heat transfer coefficient and Nusselt number vs Reynold numbers.

References

[1] Z. H. Ayub, “Plate Heat Exchanger Literature Survey and New Heat Transfer and Pressure Drop Correlations for
Refrigerant Evaporators,” Heat Transfer Engineering, vol. 24, no. 5, pp. 3-16, 2003.

[2] T.S.Khanetal., “Single-Phase Flow Pressure Drop Analysis in Plate Heat Exchanger,” Heat Transfer Engineering,
vol. 38, no. 2, pp. 256-264, 2017

[3] K. Saleh et al., “Cheveron plate heat exchanger optimization using efficient approximation-assisted multi-objective
optimization techniques,” HVAC&R Research, vol. 19, pp. 788-799, 2013

[4] S. Jain et al., “A New Approach to Numerical Simulation of Small Sized Plate Heat Exchangers with Chevron
Plates,” Journal of Heat Transfer, vol. 129, pp. 291-297, 2007

[5] H. B. Luan et al., “CFD analysis of two types of welded plate heat exchangers,” Numerical Heat Transfer, Part A,
vol. 71, no. 3, pp. 250-269, 2017.

[6] 1. Gherasim et al., “Heat transfer and fluyid flow in a plate heat exchanger. Part 1l: Assessment of laminar and two-

equation turbulent models,” Int. J. of Thermal Sciences, vol. 50, pp. 1499-1511, 2011.

124-2



